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Specifications 

1. Title of the Invention 

Plant Growing Method and Device 

2 . Claims 

(1) A method for growing plants characterized by receiving 
planting soil on the inside of a vessel wherein all or part of its 
wall is composed mainly of an air-permeable and water-repellent porous 
body having continuous pores, and dampening the potting soil inside 
the vessel by allowing water to permeate from the outside to the 
inside of the porous wall of the vessel in the form of water vapor. 

(2) The method for growing plants described in Claim (1) wherein 
a drawn polytetraf luoroethylene porous body was used as the porous 
body having continuous pores. 

(3) A device for growing plants which comprises an inner 
container for receiving potting soil wherein all or part of the wall 
is composed of an air-permeable and water-repellent porous body having 
continuous pores and a water-impermeable outer container which 
receives the inner container thereof and water. 

(4) A device for growing plants which comprises an inner 
container for receiving potting soil wherein all or part of its wall 
is composed of an air-permeable and water-repellent porous body having 
continuous pores and an outer container wherein all or part of its 
wall is composed of an air-permeable and water-repellent porous body 

2 



having continuous pores and receives the above-mentioned inner 
container and water. 

(5) The device for growing plants described in Claim (3) or (4) 
wherein the porous body having continuous pores is a drawn 
polytetraf luoroethylene porous body. 
3. Detailed Specifications 

The present invention relates to a method and device for growing 
plants. There are as conventional plant growing means, 

a. ground cultivation: fertilizer permeates and diffuses widely 
in the soil and runs off; hence, its loss is high; 

b. cultivation in containers, such as flowerpots: the water- 
holding capacity is poor because a drainage hole for water is formed 
in the bottom of the container to prevent root rot. For example, it 
is necessary to water relatively often, e.g., at least once every two 
days. There is also run-off of fertilizer with the water through the 
drainage hole each time watering is done; 

c. methods for reducing the watering frequency by submerging the 
lower part of a container, such as a flower pot, in water: this method 
causes root rot to occur. 

d. methods for reducing the watering frequency by burying the 
lower part of the container, such as a flower pot, in the ground: 
this is an enormous job and the loss from run-off of fertilizer cannot 
be avoided. 
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e. hydroponics: causes root rot to occur if the water does not 
flow or the water is not replaced at a frequency of at least once 
every three days. 

The object of the present invention is to obtain a unique plant 
growing method and device having merits, such as (1) being able to 
reduce the watering frequency to, e.g., once every seven days or 
longer, (2) eliminating the fertilizer loss, and (3) allowing no root 
rot to occur. Planting soil is received on the inside of a vessel 
wherein all or part of its wall is composed mainly of an air-permeable 
and water-repellent porous body having continuous pores, and the 
potting soil inside the vessel is dampened by allowing water to 
permeate from the outside to the inside of the porous wall of the 
vessel in the form of water vapor. 

Various porous bodies having continuous pores (the porosity is, 
e.g., about 0.1 to 100 urn) wherein a water-repellent resin, such as 
polyester, polyethylene and polytetraf luoroethylene , was made the raw 
material and this was made a porous structure according to, e.g., the 
methods disclosed in Tokkai no. 52-32976, Tokko no. 51-18991 and other 
suitable well-known conventional methods can be utilized effectively 
for the air-permeable and water repellent porous body having 
continuous pores. Highly dense felt materials and cloth, and the 
like, with water-repellent resin fibers as the raw material also can 
be utilized. 
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Of these, it is surmised that a porous body having continuous 
pores made of polytetraf luoroethylene (abbreviated " PTFE , " below) 
which is manufactured in the method described in the publication of 
Tokko no. 51-18991 is extremely effective for carrying out the present 
invention. 

A summary of the method for manufacture thereof will be described 
first. By subjecting an admixture of PTFE powder and a liquid 
lubricant (e.g., liquid hydrocarbons, such as solvent naphtha and 
white oil) to ram extrusion and/or rolling at a weight ratio of about 
80:20, a molding (degree of crystallization: about 95% or higher) 
having any given shape, such as a sheet shape, is made, the liquid 
lubricant is removed by extraction or volatization (by heating to the 
boiling point of the liquid lubricant or higher) , and the molding 
thereof is drawn in at least one direction at a drawing ratio of at 
least 10%/sec. per unit time and at a temperature of at most 327°C 
(the melting point of PTFE) . A PTFE porous body having continuous 
[illegible] pores, wherein numerous microscopic nodules are connected 
to each other by numerous fibrils ([illegible] fibers), is obtained. 
And then the PTFE porous body is utilized as an unsintered porous body 
(that is, as is), as a semi-sintered porous body set by heating at a 
suitable temperature, i.e., at most 327°C, or as a sintered porous 
body which was heat treated at 327 °C or higher. Any of these states 
(unsintered, semi-sintered or sintered) can be utilized in the present 
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invention. 

By changing the drawing direction and magnification, the drawing 
ratio and temperature per unit time, and the heat setting or sintering 
conditions, many physical properties of the above-mentioned drawn PTFE 
porous body can be adjusted to the desired wide ranges, as stated 
below. 

Porosity: 40 to 95%; maximum pore size: 0.1 to 15 \im; density: 
0.15 to 1 g/cm 3 ; Gurley number: 0.1 to 10 0 seconds; ethanol bulb 
point: 0.2 to 3 kg/cm 2 ; matrix tensile strength: 514 kg/cm or 
higher; thickness: 0.01 mm or higher. 

And so the surface is extremely abundant in smoothness due to the 
unique PTFE properties, the water permeability is low, at 0 to 1 
cirvVmin-dm 2 , due to the superior water repellency, and the heat and 
chemical resistance are excellent. 

The present invention utilizes the air-permeable and water- 
repellent porous body having continuous pores, as described above, and 
a vessel 1, wherein all or part of the wall is composed of the porous 
body. When the shape retainability of the vessel is hardly obtained 
by the porous body alone, for example, the vessel 1 should be composed 
by [illegible] ing the film of the porous body on the inside of a rigid 
container made of plastic, metal, and the like, in which numerous 
internal and external through-holes are formed in the peripheral wall 
and the bottom, or by laminating a porous film on the surface thereof 
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by using an adhesive to the extent that the air permeability of that 
film is not lost excessively, and then molding the laminated material 
as the vessel 1 by a means, such as a press. 

And then, by receiving planting soil 2 into the vessel 1 composed 
of the above-mentioned porous body, and setting the vessel 1 aside in 
the water inside a water- impermeable outer container 4 filled with 
water 3, or by receiving a water- impregnated body, which is, e.g., a 
piece of sponge or a piece or [illegible] of felt impregnated with 
water, inside an outer container 4, and embedding the vessel 1 in the 
water-impregnated body thereof and setting it aside, the water acts on 
the outer surface of the vessel 1 ordinarily. 

Although the water 3 on the outside of the vessel 1 is prohibited 
from permeating the vessel 1 through the continuous pores of the 
porous body per se due to the water-repellency of the porous body 
constituting the walls of the vessel 1, the water vapor 31 generated 
in the contact interface of the water with the outer surface of the 
porous walls of the vessel 1 invades the inside of the vessel 1 
through the continuous pores in the porous walls, and the planting 
soil 2 inside the vessel 1 is usually supplied with an excess of 
moisture required for growing plants due to the invading water vapor 
31 thereof. 5 denotes the seed of the plant sewn in the planting soil 
2. 
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Therefore, according to the present invention, the anticipated 
object is achieved with ease because of the fact that 

(1) a lot of water exists on the outside of the vessel 1 
receiving the planting soil 2. It is not necessary to supply water to 
the inside of the outer container 4 until the amount of water thereof 
is greatly reduced, and as a result, the watering time can be 
postponed; 

(2) the fertilizer applied on the planting soil 2 is prevented 
from running off to outside of the vessel 1 because the porous wall 
composing the vessel 1 has a property allowing only gases, such as 
water vapor and air, to pass through it but not liquids or solids; 

(3) the planting soil 2 is always kept in an excessively damp 
state but not an overtly wet state. Hence, no root rot occurs. 

The material composing the outer container 4 in Fig. 1 does not 
matter as long as the size is large enough to receive the inner 
container 1 and to receive a suitable amount of water in the space of 
the inner container 1 and it is impermeable to water. But because all 
or part of the wall of the outer container 4 is composed of an air- 
permeable, water-repellent porous substance having continuous pores, 
in the same manner as with the inner container 1 # for the purpose of 
preventing decay due to long-term standing of the received water 3, 
the oxygen in the outside air dissolves in the water by passing 
through the porous wall of the outer container thereof, which is an 
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advantage for preventing decay from water. 6 is a spacer stand for 
supporting the bottom of the inner container 1 on the outside in a 
state in which is usually is raised from the inside bottom face of the 
outer container 4, and it can be formed integrally with the outer 
container 4 and the inner container 1. 

And as shown in Fig. 3, the roots of the plant are wrapped in the 
air-permeable, water-repellent continuous porous membrane 1 (a simple 
porous film, or a laminate of a reinforcing member) along with the 
planting soil 2 receiving the fertilizer, and it can be grown in the 
ground. In this case, the moisture in the earth penetrates into the 
planting soil 2 on the inside of the film through the membrane 1 in 
the form of water vapor, which is an advantage for always keeping the 
planting soil 2 excessively damp, and at the same time, preventing the 
loss of fertilizer. 
Practical Example 1 

Numerous continuous small holes having a diameter of about 2 mm 
were formed in the peripheral and bottom walls of a round plastic 
container having a diameter of about 2 0 cm, a depth of about 10 cm and 
a thickness of about 1.5 mm, and the inner surface of the perforated 
container thereof was lined with the air-permeable and water-repellent 
porous film having continuous pores described below to make an inner 
container for receiving planting soil. 



The porous film was manufactured according to the method of 
manufacture described in the publication of Tokko no. 51-18991 
(drawing process: draw 10-fold in an approximately 300°C atmosphere; 
sintering process: 5 minutes at about 340°C) to make a porous film 
having continuous holes made of a polytetraf luoroethylene resin having 
a thickness of about 0.04 mm, an average pore size of about 8 urn, a 
porosity of 9 0%, a Gurley number of 1 second, and a water permeability 
of 0 cm 3 /min-dm 2 -l mAq . 

Enough dried leaf mold was placed inside the above-mentioned 
inner container to sew 5 seeds at a time of three kinds, i.e., 
sunflower, carrot and salvia, respectively. 

And then an approximately 1 m diameter basin was utilized as the 
outer container, the above-mentioned inner container was received 
inside the basin thereof with the aid of an approximately 5 cm high 
spacer stand, water was poured inside the basin and upon setting it in 
a state in which the outer surface of the inner container was 
submerged in water, the sunflowers germinated 7 days later, the 
carrots germinated 9 days later and the salvia germinated 14 days 
later, respectively, and they grew well after that. The plants were 
watered sufficiently to the extent of once every 2 0 days; root rot did 
not develop. 
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Comparative Example 

Leaf mold and water were placed inside a water- impermeable 
container without a water drainage hole, and upon sewing sunflower, 
carrot and salvia seeds and setting them aside, the sunflowers 
germinated 4 days later, the carrots germinated 6 days later, and the 
salvia germinated 10 days later, but root rot developed overall 20 
days later. 
Practical Example 2 

An approximately 0.44 mm thick nylon tricot cloth was used as a 
reinforcing layer and the same polytetraf luoroethylene resin porous 
film having continuous pores used in Practical Example 1 was laminated 
on one side thereof with the aid of a polyester-based adhesive. 
Moreover, the adhesive is spread or dotted all over so that the 
porosity of the porous film is not lost. 

And then, the above-mentioned laminate sheet was subjected to hot 
pressing and two (2) large and small containers were manufactured, 
i.e., a round container having a diameter of about 2 0 cm and a depth 
of about 10 cm and a round container having a diameter of about 3 0 cm 
and a depth of about 15 cm (the porous laminate of both containers was 
on the inside) . 

The small container was made the inner container for receiving 
soil. A mixture of sufficiently dried gravel having a particle size 
of about 0.3 to 1 mm and a water-soluble fertilizer were placed in it, 
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and 5 seeds at a time of three kinds of seeds of, i.e., sunflower, 
carrot and salvia seeds, were sewn. 

And then upon making the larger container the outer container, 
receiving the above-mentioned small container therein with the aid of 
an approximately 5 cm high spacer stand, and pouring water between the 
inner container and outer container and setting this aside, the 
sunflowers germinated 8 days later, the carrots germinated 9 days 
later, and the salvia germinated 16 days later, respectively, and 
grew well afer that. They were watered sufficiently to the extent of 
once every 7 days from the water reservoir between the inner container 
and the outer container. No root rot developed from the water either. 
Comparative Example 

Upon placing the planting soil (gravel) used in Practical Example 
2 and water inside a water-impermeable container with no drainage 
hole, sewing sunflower, carrot, and salvia seeds, and setting them 
aside, the sunflowers germinated 4 days later, the carrots sprouted 5 
days later, and the salvia germinated 9 days later, but root rot 
developed 25 days later overall. 

Moreover, the [illegible] conditions in Practical Example 1 and 
its comparative example and in Practical Example 2 and its comparative 
example included an ambient temperature of 21°C and a relative 
humidity of 56%. The seeds do not germinate when water is not 
supplied even by sewing the seeds in leaf mold or gravel in an 
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adequately dried state. 

4 . Brief Description of the Figures 

Figure 1 is a cross section of an example of the growing device 
of the present invention; Figure 2 is an explanatory diagram of the 
principle of moisture permeation; Figure 3 is a phase diagram of the 
root part of a plant grown in the ground surrounded by a water- 
repellent and air-permeable porous body having continuous pores. 

1 is a vessel made of an air-permeable and water-repellent porous 
body having continuous pores; 2 is planting soil; 3 is water; 4 is the 
outer container; 5 are seeds; 6 is a spacer stand. 
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Figure 1 
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